The panelists of a recent International Consensus Conference on weaning from mechanical ventilation [1] proposed that weaning be categorized into three groups according to the difficulty and duration of the weaning process. According to the proposed classification, patients with simple weaning are those extubated at the first attempt of spontaneous breathing. Patients with difficult weaning are extubated within 7 days from the first trial of spontaneous breathing. Patients with prolonged weaning are those who fail at least three weaning attempts or who require more than 7 days of weaning [1] . In 2010, Funk et al. [2] assessed the usefulness of this classification by determining the outcome of more than 250 patients cared for in five Viennese general medical-surgical intensive care units (ICU). In that study, ICU and hospital mortality were greater in patients with prolonged weaning than in patients with simple or with difficult weaning. Ventilatorfree days and ICU-free days were less in difficult and prolonged weaning than in simple weaning.
In the current issue of Intensive Care Medicine, Sellares et al. [3] expand on the Austrian study [2] . The new study had two goals: first, to compare the clinical characteristics and outcomes in the three groups; second, to identify predictors associated with increased risk of prolonged weaning and increased risk of death. In this study of nearly 200 patients admitted to a Spanish respiratory ICU, about 40% of patients had simple weaning, about 40% had difficult weaning, and about 20% had prolonged weaning.
The results of the Spanish study [3] largely confirm the Austrian findings [2] . First, clinical characteristics and outcome of patients with simple and difficult weaning were similar. Second, as reported in the past [4] [5] [6] , prolonged weaning was associated with more complications and greater mortality. Finally, in both studies [2, 3] the total duration of mechanical ventilation and the duration of ICU stay were longer with prolonged weaning than with simple weaning. The latter finding is not surprising considering how the weaning categories were defined. Any other result in a study involving circular reasoning would have been counterintuitive.
In contrast to the Austrian study [2] , however, the duration of mechanical ventilation in the simple group in Spain [3] was equivalent to the duration of mechanical ventilation in the difficult group. (The Spanish investigators [3] do not explicitly state whether they assessed readiness to weaning every day-as the Austrians did [2] ). On univariate analysis, Sellares et al. [3] report an association between prolonged weaning and a higher frequency to tidal volume ratio (f/V T ) and a higher value of arterial partial pressure of carbon dioxide (PaCO 2 ). On multivariate analysis, however, hypercapnia-and not f/V T -was associated with prolonged weaning. This result is expected because f/V T is a critical determinant of PaCO 2 [7] .
In the Spanish study [3] , the mean f/V T at the start of the first weaning trial of patients with prolonged weaning was 98 ± 55 (standard deviation, SD) breaths/min/liter. This suggests that many of these patients were not ready for a weaning trial [8, 9] . If weaning duration is defined as the time between the first trial of spontaneous respiration until extubation [3] , then undertaking the first weaning trail before a patient is quite ready for it will result in an artificial prolongation of weaning duration.
One of the goals of the Spanish investigators [3] was to evaluate potential predictors for prolonged weaning and survival. One of such predictors was the value of PaCO 2 at the end of spontaneous breathing. A PaCO 2 of 54 mmHg or more was associated with a higher risk of prolonged weaning. A PaCO 2 of 45 mmHg or more was associated with a higher risk of death.
Why should hypercapnia be associated with worse outcome? Arterial CO 2 levels are determined by CO 2 production and alveolar ventilation [10] . A sole increase in CO 2 production, however, is never sufficient to constitute a primary cause of hypercapnia [10] . Hence, the hypercapnia in the Spanish patients [3] must have been the result of decreased alveolar ventilation. Alveolar ventilation can be decreased as a result of respiratory muscle weakness [11] . Weakness can occur early in ventilated patients [12] , and it is highly prevalent in patients considered for weaning [13] . These observations suggest that hypercapnia was not only a marker of disease severity but was mechanistically linked to patient outcome. An additional mechanism responsible for decreased alveolar ventilation and hypercapnia is a decrease in respiratory drive [14] . Limited and indirect evidence, however, suggests that most patients who fail a weaning trial have an increase in respiratory motor output [7, 14] .
Sellares et al. [3] correctly observe that the vast overlap in the PaCO 2 values in the three groups makes it impossible to recommend the use of the PaCO 2 thresholds in the individualized care of patients. That such overlap exists is not surprising. Many other factors, besides respiratory muscle weakness, can make weaning from mechanical ventilation challenging. These factors include abnormal respiratory mechanics [15] , impaired gas exchange [16] , cardiac dysfunction [17] , psychological distress [18] , and other factors [14] . Figuring out the reason why a particular patient fails weaning requires an astute clinician. Few aspects of critical care medicine are more dependent on diagnostic acumen and individualized care than weaning patients from the ventilator [14] .
